Estrogen activation of cyclic adenosine 5'-monophosphate response element-mediated transcription requires the extracellularly regulated kinase/mitogen-activated protein kinase pathway.
The ability of estrogen to rapidly initiate a variety of signal transduction cascades is increasingly recognized as playing an important role in a number of tissue-specific transcriptional actions of the hormone. In vivo, estrogen rapidly elicits phosphorylation of cAMP response element-binding protein (CREB). We have previously shown that both ER alpha and ER beta are capable of activating the MAPK pathway in response to a low dose of 17beta-estradiol. In the present study, the ability of estrogen to act through both ER alpha and ER beta to increase CREB phosphorylation was evaluated in an immortalized hippocampal cell line stably expressing either receptor. Estrogen treatment promoted rapid CREB phosphorylation, reaching a maximum by 15 min. This activation is completely blocked by the antiestrogen ICI 182,780, suggesting an estrogen receptor-dependent mechanism. The addition of the mitogen/ERK kinase-1 inhibitor, PD98059, also blocked the ability of estrogen to signal to CREB phosphorylation. Estrogen also caused an increase in p90Rsk activity, a critical mediator of MAPK effects. Surprisingly, blockade of the protein kinase A pathway in cells treated with estrogen did not affect estrogen-mediated CREB phosphorylation. Thus, MAPK and p90Rsk appear to be the primary mediators of estrogen-induced gene transcription through ER alpha and ER beta.